Abstract. For the photometric programs of the astrometric and photometric space project STRUVE, the Vilnius seven-color system was chosen in its version, set up by the interference filters. The limiting magnitudes (or the dynamic range) and the final errors of the photometry are calculated for the Vilnius passbands (and the integral passband C) taking into account the optics of the telescopes (D = 40 cm, F = 250 cm and 2w = 1.6°), the filter parameters, the quantum efficiency of a CCD chips and the total mission time (3 years). Each of the two photometers consists of 28 CCD chips covered (or not covered) by different filters, and the relative area covered by a filter depends on its efficiency (maximum transmittance, halfwidth, quantum efficiency of CCD, etc.). The borders of the predicted dynamic range are V^in = (11.0 ± 0.5) mag and V^ax = (18.0 ± 0.5) mag with the final errors of the order of 1 mmag and 30 mmag respectively, depending on star colors.
INTRODUCTION
The project for launch of an astronomical satellite into the geostationary orbit is being developed in Russia. Its aim is the determination of astrometric and photometric characteristics of stars and other celestial objects (Chubey et al. 1993) , i.e. it is similar to that of the European astrometric satellite HIPPARCOS. However, new technological possibilities (CCDs, powerful computers and a new method of overall scanning of the sky) allow to increase significantly the penetrating ability (limiting magnitude) and, consequently, the amount of observable objects. High penetrating ability will make possible to create a fundamental coordinate system with accuracy of the order of one milliarcsecond and to connect it with the coordinates of the extragalactic objects.
Trying to increase the accuracy of coordinates of celestial objects and the valuability of information for scientific and applied tasks, we must be able to determine the photometric parameters (magnitudes and color indices) of the observed objects, along with their coordinates. This paper describes the photometric part of the STRUVE project (the former name of the project was AIST) (Kopylov, Gorshanov & Chubey 1995) .
PROJECTED PARAMETERS OF THE INSTRUMENTATION
There will be two telescopes of the Schmidt system on board. Their diameters are 40 cm, focal lengths 250 cm, fields of view 1.6° and the image scale is 82.5"/ mm. Central circle of a star image of the size of 0.74" contains 87 % of light. It is supposed to set a mosaic of 28 CCD chips in the focal plane. The size of each CCD is 800 x 800 pixels, the size of a pixel is 16pm x 16/rni = 1.32" x 1.32". The satellite will rotate making one revolution per 2.4 h, i.e. 150" per 1 s. The images of celestial objects will move over one CCD chip during ~ 7 s. CCD chips will work on the time delay and integrating mode (TDI). Charge made by a star light will be passed from one pixel to another with the velocity of the star image and so the charge will be accumulated.
Rotation axis of the satellite will make a slow precession (20' per one revolution of the satellite). Whole sky will be surveyed during ~ 2 months. It is supposed that the working time of the satellite will be about three years.
THE CHOICE OF PHOTOMETRIC SYSTEM
During the choice of photometric system for the STRUVE project, several known systems have been compared: Johnson's system UBVR, Stromgren's system uvbyfl, the Geneva system, the Vilnius system and others. 
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The following principal parameters were used for the comparison:
-the penetrating ability (limiting magnitude) for a reasonable time period;
-the "purity" of the system (Jaschek & Frankel 1986) , i.e. the ability of the system to classify with high accuracy the maximum number of different types of stars; -the number of stars which have been observed in the system and which can be used as the standard stars;
-the ability of easy transformation of photometric parameters of stars in the given system to other photometric systems.
The systems with narrow passbands are not acceptable for our task because of their low penetrating ability. It does not allow to observe a sufficient amount of faint extragalactic objects.
The majority of photometric systems are proposed for classification of only limited number of stellar types (for example, only for some intervals of spectral types, some types of peculiar stars, etc.). But the instrument which makes overall scanning of the sky should be able to classify all the observable stars. The Vilnius system is now the best one for such purpose. It was created with the aim to classify stars of all spectral types, luminosity classes, population types and the main types of peculiarities (Straizys 1977 (Straizys , 1992 .
Up to now, a large amount 8000) of various stars has been observed in the Vilnius system. It is possible to make the whole sky standard network based on these stars, with addition of special observations of fainter standards for mass photometry from the spacecraft.
The Vilnius photometric system has been chosen for these reasons.
There are several versions of this system: the standard glass filter system, the interference filter system, the CCD system and the VilGen system (Straizys 1977 , 1992 ). The interference filter variant of the system was was chosen for the STRUVE project because of its greater penetration ability.
ESTIMATION OF LIMITING MAGNITUDES
We have made calculation of the limiting magnitudes for seven passbands of the Vilnius system W, P, X, Y, Z, V, S and for an integral passband C without any filter. This passband will be used for coordinate measurements only.
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Estimation of observational errors was made by following formula:
where N* is the number of electrons made by a star, Nf is the number of electrons made by the background, -^CCD is the number of electrons appearing in the CCD due to noise of pixels and the readout noise 5e -/ s), t is the "exposure" time, i.e. time of passing of a star image over a CCD chip 7 s). For the calculation of Nthe fluxes in every passband of the Vilnius system and in the passband C were used for stars of various V magnitudes. Spectral energy distribution of an "average" star of the Galaxy (G2 IV), transmittance of the telescope optics (4 aluminized mirrors and a quartz plate), transmittance of the filters and approximate quantum efficiency of a CCD (Table 1) were used in the calculations. The background contribution was calculated by the following procedure. Background noise consists of two sources: the Zodiac light and the light of faint galactic stars. Detailed maps of brightness distribution of these two background sources in the Vilnius passbands and the passband C have been plotted by using the data from Dumont (1965) , Blackwell et al. (1967) , Zavarzin (1978) and Peterson (1981) for the Zodiac light and from Roach & Megill (1961) , Sharov & Lipayeva (1973) , Allen (1977) and Zavarzin (1978) for light of stars fainter than 15 mag in the passband V. It was adopted that the spectral distribution of the Zodiac light approximately coincides with the solar one and that faint stars on the "average" are of spectral class G. As a result, the values of the background for the whole sky in all Vilnius passbands and the passband C were calculated (column 5 in Table 2 ). The real background brightness is greater than these values only for ~ 10 % of the sky area.
In full accordance with our expectations, these calculations have demonstrated that because of rather small halfwidths of the P and X passbands and relatively low radiation fluxes of stars in the W passband, the limiting magnitudes at some adopted ciim for these bands are smaller than Vii m for the remaining four Vilnius passbands by 1.6, 1.3 and 0.8 mag, respectively. Therefore, in order to eqalize approximately the errors for all Vilnius passbands, we decided to increase integrating time for the W, P and X passbands by increasing the CCD surface area covered by these filters. A variant of laying out of the filters and the clean (astrometric) CCDs is shown in Fig 1. In Table 2 we give the information about setting up of the Vilnius photometric system in the STRUVE project. Columns 2 and 3 contain the mean wavelengths and halfwidths of the passbands. Column 4 contains an integral response ("equivalent width") of the instrument in each passband. It was calculated by the formula
where s(A) is the optics transmission, r(A) is the filter transmission, Q(A) is the adopted quantum efficiency of CCD. Column 5 contains the average background brightness in magnitudes per one pixel. Table 3 contains the final results of accuracy estimation of the photometry (in millimagnitudes) for the "average" star of different V magnitude. During three years of mission, each star will pass through the field of view approximately 60 times with total integration time of ~ 800 s for TV, P, X filters, ~ 400 s for other Vilnius filters and ~ 1600 s for the C passband.
The lower row of asterisks in Table 3 marks the limiting errors which are smaller than 40 mmag. As one can see, in the C passband the limiting magnitude is fainter than in the Vilnius passbands approximately by 3 mag. This integral passband is needed for coordinate measurements with maximum precision. The upper row of asterisks marks the "upper" limit of the dynamical range defined by CCD characteristics. The final errors cr^ are smaller than 1 mmag for stars with V < 11 mag for the Vilnius photometric system and for V < 14 mag for the integral passband C (the medium row of asterisks). The same calculations were made for other versions of the Vilnius system and for the systems UBVR and uvbyfl. 
CONCLUSION
These calculations show that the STRUVE space observatory has a real possibility to make the accurate photometric measurements (along with the precise coordinates) of stars brighter than 18-18.5 mag in the Vilnius photometric system passbands and of stars brighter than 21-22 mag in the integral passband.
